Inhibition of cGMP phosphodiesterase 5 suppresses serotonin signalling in pulmonary artery smooth muscles cells.
cGMP-specific phosphodiesterase 5 (PDE5) inhibition has been shown to be effective in improving pulmonary haemodynamics in both animal models and clinic patients with pulmonary hypertension. Here, we reveal a novel mechanism whereby PDE5 inhibition suppresses serotonin signalling and consequent cellular proliferation in primary cultured pulmonary artery smooth muscle cells (PASMCs). 1 microM serotonin induced 4.15-fold increases in DNA synthesis compared with control; this was accompanied by significant Ras homolog gene family member A (RhoA) activation and ERK1/2 MAP kinase phosphorylation/nucleus translocation. Furthermore, inhibition of Rho-associated kinase (ROCK) abolished serotonin-triggered DNA synthesis and ERK1/2 nucleus translocation without changing ERK1/2 phosphorylation, indicating that ERK1/2 phosphorylation and nucleus translocation are coupled to different upstream effectors. Pre-exposure of cells to sildenafil dose-dependently blocked the activation of these signalling pathways and elevated DNA synthesis. The inhibitive effects of sildenafil, however, were fully reversed by concomitant presence of PKG inhibitor in cells. These data suggest that RhoA and ERK1/2 pathways are partially cross-talked and concordantly mediate serotonin-stimulated PASMCs proliferation thereby vascular remodelling leading to the occurrence of pulmonary hypertension. Meanwhile, these two pathways are also separately modulated by enhanced cGMP-PKG signalling derived from inhibition of PDE5 with sildenafil to confer the overall roles of sildenafil against pulmonary hypertension.